Subjects made lateralization judgments concerning sequences of dichotic chords whose components stood in octave relation. In condition 1, each car received a sequence consisting of 400-and 800-Hz tones in alternation, such that when one ear received the 400-Hz tone, the other car simultaneously received the 800-Hz .tone. Condition 2 was identical to condition 1, except that the alternating tones were at 600 and 1200 Hz instead. In condition 3, dieboric chords at 400 and 800 Hz alternated with dichotic chords at 600 and 1200 Hz. In all conditions, the amplitude relationships between the higher arid lower tones were varied, and the percent lateralization to the higher frequency signal was plotted as a function of these amplitude relationships. In all conditions, when the tones at the two ears were equal in amplitude, latera, lization tended to be toward the ear receiving the higher frequency signal. Averaged across subjects, this tendency in condition 1 was overcome only when the lower frequency signal was 12 dB higher in amplitude, and, in condi.tion 2, when it was 9 dB h. igher. However, in condition 3, the tendency was overcome when the lower frequency signal was 3 dB higher in amplitude. The lateralization effect was thus shown to be influenced by the sequential relationships between the frequencies presented to the two ears. 
However, while we might expect frequencies that stand in arbitrary relation to be treated as independent by the auditory system, we might also expect perceptual fusion to occur between frequencies whose relations indicate that they are likely to be emanating from the same source. Indeed, it has been shown that frequencies that stand in simple harmonic relation tend to give rise to fused pitch sensations (Tobias, 1972; De Boer, 1976; Mathews and Pierce, 1980). We may, therefore, expect that such complexes would tend to fuse diehotically also, so as to produce unitary lateralized images. The lateralization component of the illusion has been found to be robust in face of amplitude differences between the 400-and 800-Hz tones (Deutsch, 1978 (Deutsch, , 1981 . In some cases, lateralization to the higher frequency signal occurs even when the lower frequency signal is more than 12 dB higher in amplitude. This is only true, however, when long repetitive sequences are employed. When two dichotic tone pairs are presented instead, lateralizafion judgments closely follow patterns of relative loudness. This lateralization effect has also been found to be robust in face of onset-offset differences between the 400-and 800-Hz tones, when long repetitive sequences are employed. Varying the relative onsets and offsets of these tones up to 5 ms in either direction does not affect the strength of latemlization toward the higher frequency signal (Deutsch, 1981 ) .
The present study investigated the behavior of this lateralization effect as a function of sequential relationships between the signals at the two ears. One characteristic of the pattern givning rise to the octave illusion is that the frequency presented to one ear is identical to the frequency that has just been presented to the other ear. This factor has previously been shown to be critical to the ear dominance component of the illusion (Deutsch, 1980), and it was hypothesized that it might influence the lateralization component also. Accordingly, three conditions were compared. These employed the pitch patterns illustrated in Fig. 1 
B. Stimuli and procedure
The experiment consisted of three conditions, and all subjects participated in all conditions. Throughout, subjects were presented with sequences consisting of 20 dichotic chords. Each chord was 250 ms in duration, and there were no gaps between chords. In order to minimize transients, there were no voltage jumps at the transition between tones, and the voltage slope did not change sign at the transitions.
The basic sequence employed in condition 1 is illustrated in Fig. 1 (a) . It can be seen that this consisted era single chord, whose components were at 400 and 800 Hz, and alternated from ear to ear such that, when the 400-Hz tone was in the right ear, the 800-Hz tone was in the left ear, and vice versa. Subjects judged on each trial whether the sequence was of the "right-left-right-left" type, or the "left-rightleft-right" type, and from these judgments it was inferred to which frequency the tones were being lateralized. All subjects were tested in this condition for three sessions, with 72 trials per session. Specifically, for each of the eight subjects, there were 36 replicates for the equal amplitude subcondition (18 for each temporal order), and there were 18 replicates for each of the othe relative amplitude subconditions (9 for each temporal order). Sequences within a session were presented in random order.
The basic sequence in condition 2 is illustrated in Fig.  1 (b) . It can be seen that this consisted of a single chord, whose components were at 600 and 1200 Hz, and alternated from ear to ear such that, when the 600-Hz tone was in the fight ear, the 1200-Hz tone was in the left ear, and vice versa. 
C. Subleers
Eight subjects were selected for the experiment, on the basis of consistently reporting a single high tone in one ear alternating with a single low tone in the other ear, with 12 sequences designed as in condition 1 and 12 designed as in condition 2, but with all tones at equal amplitude. All subjects were undergraduates at the University of California, San Diego, and were naive to the purpose of the experiment. They had all previously performed at a high level on a pitch memory task, in which tones were presented binaurally through loudspeakers. The selection ratio for the present experiment was roughly 1:3. All subjects had normal audiograms, and were paid for their services. Before the experiment began, each subject was given a single practice session, in which sequences were presented as in all three conditions. Otherwise, they received no practice on the task. ment, averaged over all subjects. It can be seen that, in condition 1, lateralization to the higher frequency signal occurred for all subconditions, except for those in which the lower frequency signal was at least 12 dB or more higher in amplitude. The same effect was present in condition 2, though it was less pronounced, being overcome in those subconditions where the lower frequency signal was 9 dB or more higher than amplitude. The tendency was still present in condition 3, though it was considerably less pronounced, being compensated for when the lower frequency signal was 3 dB higher in amplitude. Figure 3 plots the results for each subject separately. The differences between the conditions are clearly manifest in the individual data, although subjects can be seen to differ in the overall strength of the lateralization effect.
The overall percent lateralization to the higher frequency signal was found to be significantly higher in condition 1 than in condition 3 (p <0.01, two tailed, on a Wilcoxon test), and also significantly higher in condition 2 than in condition 3 (p <0.02, two tailed, on a Wileoxon test). In addition, it was significantly higher in condition 1 than in condition 2 (p = 0.02, two tailed, on a Wilcoxon test).
III. DISCUSSION
The results of the experiment show that the strong tendency to lateralize toward the higher frequency signal in the octave illusion depends, in part, on the two ears receiving the same frequencies in succession: Increasing the amplitude of the lower frequency signal was found to overcome the lateralization effect considerably more readily when this sequential condition did not hold. An analogous dependence on sequential relationships has also been found for the ear dominance component of the illusion (Deutseh, 1980) . However, in contrast with ear dominance, the lateralization component is here shown to be present at equal amplitude even when the two ears did not receive the same frequencies signal in sequences consisting of 600-to 1200-Hz chords than in those consisting of 400-to 800-Hz chords. We may hypothesize that this reflects the stronger influence of interaural amplitude disparities on lateralization judgments at higher frequency levels. Although this influence is more pronounced at even higher frequencies, it is still present in the range employed here (Mills, 1972; Dudach and Colburn, 1978) .
The lateralization to the higher frequency signal described in this letter may be related to similar effects obtained by others using different paradigms. Deatherage ( 1961 ) presented two clicks simultaneously, one to each ear, when these were bandpass filtered at different frequencies. With stimuli below 4000 Hz, a single image was produced, which was lateralized toward the higher frequency signal. B6k6sy (1963) delivered a tone at 800 Hz to one ear, together with a tone at between 750 and 880 Hz to the other ear.
When the simultaneous tones were amplitude modulated inphase, they fused perceptually to form a unitary image, which was lateralized toward the ear receiving the higher frequency signal. Zerlin (1969) presented simultaneously pulsed tones at different frequencies, one to each ear. Again, a single image was produced, and this image was lateralized toward the higher frequency signal.
The above authors all interpreted their findings in terms of the traveling wave, since the receptors in the basilar membrane responding to the higher frequency signal would be activated before those responding to the lower frequency signal. However, the traveling wave cannot account for the lateralization effect in the octave illusion since the size of this effect has been found not to be influenced by onset and offset disparities between the higher and lower tones of up to 5 ms in either direction (Deutsch, 1981 ) . Further, an explanation in terms of the traveling wave cannot account for the sequential effects described here. We may hypothesize that the present effect results from the action of a specialized central mechanism, which has evolved to take account of spectral differences at the two ears in determining the locations of complex sounds.
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